The nature of propagating waves north of the equator in the eastern Pacific has also been explored using Geosat altimetric data in three papers that are briefly described here. Perigaud [1990] uses 2 years of filtered data to demonstrate the existence of westward propagating wavelike anomalies at approximately these latitudes and to show that the timescales of these waves at 11øN are significantly longer than those of the waves at 5øN. Perigaud hypothesizes that both 24,739
Introduction
In contrast with sea surface temperature, where the largest variability is within a few degrees of the equator, the largest variability of sea level in the eastern tropical Pacific is distinctly north of the equator. The regions of highest variability, exceeding 8 cm, are concentrated in two narrow bands of latitude near 6øN and 1 IøN (Figure la) . Much of this variability is associated with the annual cycle, and the banded structure of the annual cycle has been discussed by Jacobs et al. [1992] . However, with the annual harmonic removed, there still are two readily identifiable bands of variability separated in both latitude and longitude (see Figure lb) ; it is these bands of variability that we explore in this paper. Although each band of high variability is less than 5 ø wide, both extend zonally for several thousand kilometers. At liøN the region of high variability extends from 120øW to the coast of Central America. The band of high variability at 6øN is offset westward, extending from 165øW [1985] use data from a series of inverted echo sounders at 110øW from the equator to 9øN to explore thermocline variability in the eastern tropical Pacific. At the northern end of their array, variability increases as the result of strong oscillations in the 50-to 60-day band. The variability at 5øN has a shorter, 30-to 40-day period that they identify as resulting from the same instability waves that appear in sea surface temperature imagery [Legeckis, 1977] . Instability waves have been the subject of extensive theoretical and observational studies [Philander, 1978; Cox, 1980; Weisberg and Weingartner, 1988; Steger and Carton, 1991; McCreary and Yu, 1992] and are generally believed to arise from instabilities of equatorial currents. Luther and Johnson [1990] conducted the most comprehensive observational study of the energetics of the waves to date based on temperature and velocity observations from the Hawaii-toTahiti Shuttle Experiment near 155øW. They also find that the variability at 5øN results from instabilities which extract potential and kinetic energy from the mean flow. They conclude by asking the question: Does the variability at 9øN, 110øW, discussed by Miller et al. [1985] have the same source as at 5øN, 155øW?
The nature of propagating waves north of the equator in the eastern Pacific has also been explored using Geosat altimetric data in three papers that are briefly described here. Perigaud [1990] uses 2 years of filtered data to demonstrate the existence of westward propagating wavelike anomalies at approximately these latitudes and to show that the timescales of these waves at 11øN are significantly longer than those of the waves at 5øN. Perigaud hypothesizes that both [Callahan, 1992] . Orbit precision is approximately 5 cm for the GDRs and 10 cm for the IGDRs (the joint gravity model (JGM-2) is used throughout). Standard corrections for the troposphere, ionosphere, tides, inverse barometer, and sea state bias are applied as described by Callahan [ 1992] . A correction for ocean tides is then made using the tide model of Cartwright and Ray [ 1990] . The sea level estimates appear to retain some aliased tidal signal, which introduces energy at a period of about 60 days. Tidal aliasing is reduced in this data set by an empirical method discussed by Wagner et al. Dynamic height (0/500 dbar) is calculated from the temperature observations, using spatially and seasonally varying salinity of Levitus [1982] and the international equation of state for seawater (EOS-80). If on a particular day the temperature measurements at the surface or 500-m depth were missing, or if two consecutive thermistors were malfunctioning, that day's average temperature profile is discarded in computing the 10-day average. The mean, calculated over the same 53 ten-day periods as with TOPEX sea level observations, is removed from the resulting dynamic height calculation. 
Forms of

Variability at 11øN
Sea surface height variability at 11øN is substantially different from variability at 5øN. At 5øN, instability waves first appear in early summer of both years at 110øW and in August at 170øW. In contrast, the dominant form of variability at 11øN, a series of anticyclonic eddies, appears in late fall near the coast of central America (Figure 3b) . Each of these eddies is anticyclonic, with amplitudes ranging from 10 to 25 cm. The first eddy travels as far west as 130øW, where it arrives in August, so that it lasts for 9 months. The last of the three eddies in 1992-1993 appears in late February or early March and is apparent only until June, when it reaches 105øW. The disappearance of the eddies coincides with reappearance of instability waves (see Figure 3a) and also with the inferred strengthening of the NECC (see Figure 5) .
The propagation speeds of eddies are also quite different at In contrast to the variability at 5øN, there does not seem to be general agreement about the source of the eddies observed at 11øN and their connection to variability farther south. Perigaud [1990] 
